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[f$g] thj§jfli^«fcJ:irjiJfliflSBffl)iaS:^K' 
ft* 6 £ t . #f& a J!?>S fcfc 4 BWi , #S^JilltlSl , 

ii5©pj. ±eim ;n7^'j kh#9 1,2, 
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am. 

[ m$m 2 ] iiSfS-'M -f l> 1 X 

*3*ift7sy«iiH*#*fttfy^T?-b\ Kfl#* 
i -cfiSftftTS y»Kflfc*svvt 1 1 L<tt$ffl?)7 

4fctt.Iitfctf>«**T*ft s IfJPS 1 fc!E«W3tll» 

2T'3t$ftft7$ /HE&KC&WC 1 fc L<«MS<7)7 
5 yiS#S8t X£t> L < UttfJl!S*lfc7 S y|»J£ 
*U *>o^S«^«tt£#tfttfy'<7?-h\ 
4fctt£;fc£OtMWrC*ft. if *fl 1 WEttOifuM* 

[ HHPS 4 3 MJt'l ;n7<U>*. !2?iJ#^ 3 T 

gi$itft7sy&i^j£*^ft<*y^r?-b\ ie?ij#^ 

3-C*SfU7S SW&mtzWX 1 fc Uli»7 
5 X9%l>L< ttfttnStifcT £ ySSWI* 

* U . 36»o3tlllWnWIJIffitt Sr#t ft * 'J I s . 

mmmmi 

[ II*JS 5 3 1ME1M ?D7^Jy* 5 . IE?iJ#^ 4 X 
*$ftft75/REfl**'*ft#y A ^7f-h\ IB?'J#^ 

4T««5*Lftrs yiStfUCfewt i i> 1,<W3WH*>7 
S X*i> L < t±tflraS*ifc7 5 yifi»d£ 

* l . *o&MMtt<MJtiitt£4r*"ft # u ^rf - k . 
4£«i^ft^fgttfc-e&ft, it&BitciBtto&Aft 

[ii*3S6 3 mstMMfaP. KJH»3-e*&h.*7 

fi/s* y*r* k ?» ft . is^S4 £ettottdLtMiu& 

[ffi*«7 3 IffitWWh^ E*»*4?*3*lft7 
S yi^J£WL . fr-o*<?>7 5 y*«#7-tf-Mt$ 

y ^r^- h ?*> ft . m$m 5 ^ie®c7)jtjfli»« 
WfflH. 

[gf£JS83 E?iJ#^3T'3l£itft7SyiSIE?'J£3r 

L*r>r 5 y *«#7-fe?7Mi:$*ifc* y ^rf- H . 4 
fciiiwra-s- 3X'mztiir ssmwuzts^x 1 1 1 
<(ilSffl^r$y^*™, £&i>L<(ittfln£ft*:7 
sy|»J£#u *«7$y*JB#7-fc*/Wfc3*i. 

[ 19**93 EMtttx&ztL&Tssmgft&i 

5 y sfcSa^-bfTHfcSfufc* 'J ^Tf- K . 4 
fcliEflWf- 4T'^§ixftT5 ytHaHfcfcwe 1 h I 

< \mm<r>r $ y «fefc L < ttfttnSftfcr 
$y»KH**U *<07$y*(&&«7-fc-?-/Wl:3*u 



[11*15103 m%mi^-7co^-?tifrimizMm<7) 
m. 

imm. 1 2 3 MietsMiatfcv^ . jtit^w^ 

[ f f *« 13 3 If** 1 ~ 7 <o V vfftfr 1 JBfciEtttf) 

(cfc^Tt hfflil»ail!a4^{iiHaifrffiiHeJiaS:ii»$-li: 
ftIS*fi#f-«. h h«U^Jfi4fe(4«IWW« 

1 4 1 ff#JB i ~7<ov^-m*> 1 sicie®^ 

mm. 

[000 13 

JtKH^fcittft^^i: LTfi]ffl§ft#ftjiIi#» 

aaskL-cafflsnftft. 

[00023 

MLtmii {&wm) t. eetnttgTjSrwtft 

mmtix^htztbtih. mm^mmn 

[00033 m'&n&fomBm-ii.. 

tz. mm. xy^ojffxf-y (y>-^. Proc. n 

at 1 . Acad. Sci. U. S. A. . 82:75 
8 0(1985)). «3D--Mf ( G-C 
SF) {7ti?h. EMBO J.. 5:575(19 
86) ) , I«-V?07r-^30Z-«if 
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(GM-CSF) EMBO J. 4:2 

561 (1 985)). -7^o7r-^'3n^-$ijata 
f (M-CSF) Cytyrb. Science, 23 
5:1 504 ( 1 987)). hoy^lfy ( V- 
< Nature. 369:533 (199 

4) ) . nmvm? (scf) (rv/-y>^. ce 

11. 63:235(1990)). Fl t-3y#y 
F (yv* y r£>. Cell. 75:1157(199 
3) ) . &Wffimm&* (LI F) U?-/!^. 
J. Biol. Chem. . 265. (15) :883 

3 (1990) ) . *y?-uA*y\ ( ILl) (? 

Nuc leic Acids Res. . 1 
4. : 7897(1986)). -fy*-o>f#y3 
( IL3) (WHfr-Xfc, Gene. 55 : 115 
(1987) ) , 4>f-aJ*y6 ( I L6) (^X 
^"7<5. EMBO J. 6 : 2939 ( 1 987) ) . 

4 y?-cM * V 11 ( I L 1 1 ) OP-lVh. Pro 
c. Natl. Acad. Sci. U. S. A. . 8 
7:7512(1990)). -i y?-u4 *y 1 2 
(I LI 2) (^Jtllyt?. J. Immunol. 14 
6:3074 (1991) ) tcZX'tbh. 

[oo 04] ztibwM h^yii^mfe. Jtlfll^ 
g*8M3-£*fcfcfc(i2oJ2LL. *F4U<(i3o0JL 

C 0 0 0 5 ] tM ?o7 * 'J y«i. <fegWJ»M ? o 
Science. 226:544 (1 

9 84) ) . i9 89^t. ^<nm.^mt^r^ : J)vr 

uyjVisXVyyXJVXy—Z (n?7~t£) fcV>-5 

mmt m-x$> ■? , im ? n x# y v a t &£-t & -r t 

(^Ayf>, Nature. 337:473 (198 

9) ) . im ?D7< yy^iMKitttt, "ws^- 

[00 06] tM)-^D7-( 'JytLTti. 1M?d 
7 4 U^A CsyK7-^>. EMBO J. 6 (4): 
94 7 (1 987) ) . -»M ?D7^ >jyB (T^X 
£>. Proc. Natl. Acad. Sci. U. S. 
A. .88(5) : 1903 (1991)) HXt/VA 
?07 -f »J yC ( va-M B i o c h em i s 

try. 33 (27) :8218 (1994) ) 
iLX^i. *M7v7 4V>&* @&&fV6£&kfemt 
(AIDS) OJSH^WXT'&St h&g^'M/U 
Xim (H I V- 1 ) ^f&fcgeST'&.S.^^ ( ga 

g) ga«t««rtt-^LT. h i v- 1 aortic 



11.73:1067(1993)). L*>L. 7 

D7 ^ y yio#«^^tt^4a#ffltco^T{i. $8S 

[0007] 

**D!tf>S fcfc* iWii. #S^jiJfli^mt. ft 

izmzti®. zuzmmazvmmtLxmz 

[0008] 

( N S - 1 «) **±» KitH^WOlMMSrvSttlfc 

£*>afi**#it, fits, xxr/mfetzztizx*). 
4?u7<ivy i*M 9u7< yyB. -ih ?D7 y 

yA. £J:l^fSiSHM?07 4 yyA) 

[0009] xmiinmmmmmi. t^D7 
[ooio] i ooiawiiwr « « -tie-y-w ?o7^j 

[ooii] i o^stsss-ro. JhieiM ?n7 ^ y 
y«. eh**2t*s*i*7$ swsm*it+ txv 

17+ H . BJWf - 2 -t'*$ftl> 7 5 7 ttEWtUSV^-C 

1 1 L < Jiftfliwr 5 y ifcWBft. X* t L < liftans 
[0012] i ^<n%mmx\t. ?vy<v 

H . EJiJ*# 3 T'H£ii!> 7 S y WRMtzWX 
l t>L< {4Scffl07 5 7 ®* { »&. X^i L < li#JnS 
*ifc75yBBH**U 3^*JlMMIIIBfllSKStt** 

[0013] i ^mtmrnxit. ±mph ?u7<» 
y«. sfl##4-csi$ii*75 y^ge^J^w-rs^y 
^rf - h . x-mztih r 5 y fflBffltz&\, ^x 

1 1 l< \mm<r>r s y k*™. l < tttfins 

*ifc75y|®WI^L. *>ojtlt^«ti5ivgtt$:* 
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[0014] i mmtmmx'ii. ±mmmm±. an 

trnwr^Mtziixix v vx-h o*#4 . 
[0015] l^mtmrnxu. ±.tmmmt. mm 
%^4X'mtiz,T$ywim\mL. a^-eorsy 
jf^r-fe-^MkSft*:* y <rf - ft-*> o#4 . 
[ooi6] *%wcoxy<Ti-m. m\%^3X'm 

/fse^tfev^-r i i> Kimmnrs. sw&wk. x 

[ooi7] *wh«jk u^rf - na, EfJS#4 -c* 
$*.4 r $ y Haw t*»or s y *«a«Tir f-Mt 
3*ufc* y ^r* h . &tz\$fflm^4 xmtih r s 
;m$tmzt5^x 1 1 L<a»ffl*>7$ yK&HJL x 
*fcL<iitttaSftfcT5y«S!H£*u *<orsy 

4#y<7-?-KT*>4. 

[ooi8] ^ra^td^Miii^tt)ftiiiiBin^> 

T#t MHfi4fca>f ytf bufcfcvvt£lH$HK4fc 
[0019] 1 o^HiBBWTJi. ±iejMl»Wti5i 

[0020] 1 -D^SEMafli. JbiMHfilgfcfcn 

[0021 ] *»Htf>t bfllWMBi^iiffiKtfriBW 

[0022] ra^JllJ»«>£a^KX4fcl2tiaE 
[0023] 

[jwjflsaiwafHB] 3W»fl«aaucJsv^Ti4. at* 

*JiV4M«fe. fflJ^DNAfcffifcJ^-y^^a* 
fiyfl£*i4. 
[0024] I . £8 

arc, **BB*RW*±"Cffl^4>fi6ffls*Kwr 

4. 

[0025] t-f?o7< yya, ±)ioj:3(c. i 
*K «9WWH1M 7oX;i?yyAfc*S£"f4g&*i: 
LT#KS<ifc^y^rf-h"c*9. t-f?D7^ yy 
A. t'f?n7^jVB, &j:t/-»M7o7>f yyca* 

yj li. ift^^^y^Tf-FicK^ft-f . z 



Mcotfv^Ti-vwiKMzttixTzymimz 

[ 0 0 2 6 ] t h4^t^n7^ 'J >"A14, S5IJ^ 
OK?iJ^§-3c97$yKK?iJ££tf. 7WWWt-( 

? o 7 a y y aco^- . ew*w>i»9#*4 or 5 y k 

[0027] hhi*w-f ?n7< yyB{4, Efia 
Offi?iI## 1 or S y KSH&&tr . 7?x&#cW 

?o7 * y vb^, E?imoiE^j##2or$yK 

[0028] th4f^?n7^ yyC(4. BHS 
*>Bfll#99tf>7$yiH!W£*tr. -?<77.|fc#<W 

?u7 y yc^, mmcomm^r i oors y 
[0029] t,hnm&&tzii.fem<?>3mzi5^x. a 

y ^7*f - h «> * awtcjs txm 
m^imx'h h . $ h \z . fl&otiajBft y ^t*^- 

[0030] itf&tRJfo^tibW ?o7 ^ y y{4. 

orsys?*^*, anft«>L<af«ni$itfersyBii 

^-H (1-^rt>*>. 4 yyofflisi^) t^fc 

ttfc!K»$*U.rf:*iEIL*V^ f»«(ca»6 0 
fflWST. »4L<a«4 0«J3lT. J:0*4L<a»2 

omvj,T<o^mx'h o f»s . r s yK^ftsno^tca, 

N*fflO 1 fflOM e t S»0#JD ( iWiMSWM ^ 
n7^'jymS) 4**4*14. 

[0031] r$ y»<offs«»aa. y^r 

9Wi. ft*WfcaJaTW^-7 , rt-C««SISrfiirf 

4 : yvisy. 77-y ; ^<y y « vo^ ^y, o-f 
^y ; rx^-7^fyKs 5 y& ; rxy\-7^y. 

$ y ; -t y y . h u^-y ; y ^y. t;p^- 
y ; fcJ;V7x-;Pr7-y. fni/y„ 
[0032] 2o<7)7* 5 y^E?i)OS^E?iJ|3l-tt (ffl 

ins) a, «e®T'*na^'yTSr3iAt-c, sa^ii 

7 ^ y yfcllKWirr 5 y^E?i|ffl|5l14S:*-r4^y ^ 

rf-HJi. t hw;o7-f yyot^-f*i*HDrsy 
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*),mH£.Gene Works (Intel lig 
enetics Inc.) KUtfX^ffiX'foZ . 
[0033] *J6flfcffl^4»*i*^ ^ n7 -f U >-Of£ 

/HfcCWitf, 7-fcf-;Wfc) 8*irtyKy*W*K, fci 

[0034] WJfcfcWt r &li&«lli&«M*Stt£W 
f * j fcf±. Oil. TttoHJtWl 4 fcStttWfcH- 

(t^D7-f 1) yB£7)»?SS(42 0 n g/m 
1 fc-TI)) -CJIgUfci:*. CD34 + CD38-« 

[0035] rjtjd^jiaj tu. frM. ejm«. e 

U WN'^Sr^7t^T«Jil?S^ / vcO^L^S:lr-ri>#^ 

^mmx-h^x. SEMmmzmmz^o . itn# 

W±. C D 3 4 fiW3&WttT*oC D 3 8&lKtf l&tt 
■c*SiktciO«paWt4>*iS. r 3^JflLHugB*BSaj 

ttT* 4 C k fe J: 0 ttSfffi «i* . 

[0036] rflftfttiin j k ii, Mtffo-c ies 

4mub*#**«s*vh\ mmmm. 

mm. 4mm±&*XM&* wmmaa&x* *> 

[0037] II. m*mmiffisfct:*i-*w 9 
*mnz&^x\£. iM9z>7<ijyii. mmmmm 



[0038] t^D7.( y >£»?>tt&j®*>£>4Uit 

T, H'ffllfflHS (#<R{i\ P3-NSI/l-Ag4- 
1 («»: NS-1 ) MB) ***U »£*U«*± 

[0039] rfflUMIHj kli, *Aii«tgs:*-r 

ify&Ltimm®x'bz>. msmmt. m^co 
mmwutixte*). mm. 7--y-nxr/if^>A 

9AV\±. ?»>X**<0#|IBiWlfirC*4P3-X6 3 
-Ag8 (B&«OC6 3) b-yy#il^»t'S 

^t^v^xjRiigi^yw^kiffligifc-^L. B$H)ia 

yvf7*yF-7£fBKUfc Natur 
e s 256:495 (1975) ) . X6 3«fct B 
ALB/cV7Xi*iOI gGl #y'1ltt£1tflUMI 
8-T-r^T-y»ttT*0. 

y. r$sTTVy&£Vi-$i'>*&tJ%i&X'ittm 
x-ztc^mmmi. ?v--y?iz£ os^lt#<o 

ftfcMUStt-C* 4 . N S - 1 Mi, X 6 3 Wi*« 
#«ttt«-C\ I g G 1 ij vf-WPMk^m-htf. ft 
m*L%^Zbtf%at>tlX\,^& (tr-7-$>. Eur. 
J. Immunology, 6:511 (197 
6) ) . 

[0040] *wm*>tt* ion s - 1 mmm±m 
tz. K<KtzttZs mmmMffi&wr&t&z 

x-zh. &mffimmmizn.&2tifzmmmmm 

v*. 5ia=5rJt*^llfeieifll?S (FCS) ^-gr* 

3 7ict:iftJgLfcC0 2 

[004 1 3 ««Jt» A»4,fifi**4M8tiJ: VIIKR-rs 

mmthmmz. tmazMffimizinmix . m 

[0042] ®t>tit:mLkm &t>. mmmmmm 
&m&%zftM&£vmm-tz.tzMzii. ii^oga« 

HPLCim^tzyj^m^yMZTTyA I. 

mw#&mnPLc*7Mzm-&. ®&itzi>e> 
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iz£z>7$sm&fflmiz$;-?z>zttfX'$z>. 7$.; 
■fc%tfxv-?>ftMX'Z%^mmiit&Wr&. bur 

ix . mti z t tfx-% h . z 0 tx , ihumiijb& 

[ 0 0 4 3 ] 1M 9 o 7 4 'J D N A&mm 

e«ft«fwii. mmmftrnx-'mn-xmiz^xn 

[0044] t^n7.f 'JVA. BfcJitfCfca-K 
-f&DNAitfijJ4. 3BBHffT&*rC* 9 . £*ifc*>E 

yyo«H*S:3-H't*DNASMtt, W 
[0045] LT(4. E . coH^n' 

Biffin i££tfT5X 5 K<?*-#JBV^;fiS. W*. 
II E. col i {4, AMWW4. E . c o 1 i 
7*5*5 pBR3 2 2««W*tffl^r»K 

*3|W>Ptrot-^-*jJ:tfNafifFU>KV-Att^ 

[00461 K8i£fl»ta±fc LTJi, Wittltt* 

{4. 1MBWfii:«±Kai^t6ill»EJIi:**tr7*5^ 
SK^^-'WBuWl*. fiditf. $ft«4. pYEU 
ra3 (Clontech) £ffllvCjg«f£$ $*l£. 

%mm , fa±xi%m%Tu±-9-i l z\5.^ m 

(4. 3-*Xtf/'J-fcU-h*^~ b^feWrot- 
;I/7- «£JtfiR*[fc3|W>7 , n*-*- ; YEp 
1 3*»6f*MlfcLe u 23(^**070^-^- ; 
* ? Of"**^ y iJfcOTO*-;?- ; S V 4 0 

f/f-fWI I. I 7x?lJfK'7'OWX. tiXVhVfa 
m*74 JlZfh*<7)7n : £-9-cr> X 0 SrfltJO'M /kXT 



tzmmztim. 

[0047] 9-^m^^smmzmxt 
hzttzxixmgmiwfimtiz. zmmmt* 
zmw&n-x'imthz t k j 0 . mmo+H ?u? 
< vyifthzttfX'Zh. too7^jy«»* 
{4. mmmx'<r>mmm^^t txmtiz® 
am t . Bfat <t 0 . mm ?vy<vy 
zm<Mt¥&f&Mi mm lx mmt&mth - 1 

[0048] *K«fcJ:4t N-9-^f^07-f 'jyB(04 

cDNA<7)5' IfflWfNdelW:. 3* Mtf 
«m$E coRI gSffifc^i X 0 lzmtlte&&75 
•^-V-SrfflV^T. tW?D7.f yyBOcDNAfc 
flfflfcLTPCRfcfTK tW?D7^ UyB(7)c 
DNA (*|RIP«Nde I-Ec oRIfSrfr) SJi^ 
-6. *M«LfccDNA£^«SH*^*-pETl 1 
b (MI8IIXN d e I c o R I T'MiLtt 

\Zy4 y-is3>t$>Ztlz£*). tW^D7 

SK??-^ 7c^ffln>-trTyh-fe;i'BL2 1 (de 

3) Ch5^7*-^-y3yLt, *B§Bh5>"7. 
7t- TyhS:flXf#-fl>. 

[0049] %.t l ZZ<F>±ffimhy>X7*-~?>hfr 
XHmth. 6 00nm<7)iS3^*^0. llztotz 

yrne^- 1 -f *-<-^-d-#7? hi/ 

K(IPTG)Sr0. 1-1. OmM. $f^U<(40. 
4mMgsSDfC. 3 7-CfC. S 4>fc2l*IB«»Lfc 

[0050] m«$ii^a*Sr >J isXXv 7r-(i 
^:20mMTris-HCl (pH8. 0). ImM 
EDTA2^-h'J'7A. lmMi/f-^Xl^-f h-/l/. 
lmM7x-;M^-;l/X;P7*-;U7;^7^f h'. 1 At 
g/ml77of-y, l/ig/mla^7fy,ii 
ilfl A£g/m 1^7-X^^-y) X-mmL. V-T-is 

o%f&wt^^ctd{c»u. ?r/?wN7iJia 

ris-HCl (pH8. 0) CjSflrtl.. C<0^*fU 
^i^lrTSK-ge 1 DEAE-5PW£«t. 2 
OmMTris-HCl (pH8. 0)T'NaCljgS 
S-O^MmM^tf^^'xyhTiSiiJU "t-f^ 
D7< ';yB<7)B*Sr*^l.. JfcftfcB^^x my?>i& 

mm itimfrp*. 1 o . o o o > ximtt . 

?g^TSK-gel G3 000SW xl tttL, Ca^ 
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«J:tfMg**S***v^jyBBW^afta* (PB 

s ( - ) ) -enmzfto . nmtitz*H?a7 <v> 

BcD|S#$:#gTSK-ge 1 G3 0 0 0 SW^J: 

9 s 6 ems u hm-on7^j>'Bie*«)»it 

[0051] Cl^T'Jifc MT-f ?U7 -f II 
&WT WX0&4 9U7 4 Vy&KWz^X 

[ 0 0 5 2 ] 1M ?o7 < 'J y*>fl3JS£j«i. itt&ff 

WcJ:*liH«&t^*SA**. Witf, ^yXhHU 

hob tifi-ca^**. fc&ftfc^r-f Ki^vfrfc* 
mmm^m ( h y 7wa*?>x>\s*ymm) 

[0053] ftU LfclM ?a7 ■< 'J ytfJEU vJHMf 

^rn y ;M y * *> i t fc <k 9* ! 

8JrC£6. i/>N-t?y-^-Aia-Ala-Pr 
o-Phe-p-— f-n7— '/£'*>' (c i s-N-su 
c c i ny 1 -A la-Al a-Pro-Phe-p- 
nitroani 1 idine) £&&5 OjuM. He 
pesA 7 7 7- (pH8. 0) Sr40mM. Tr i t 
on-Xl 005:0. 0 1 5% (w/v ) (CjBiT, If 

4 ?n7< yy*5 0nMaanL. iow^^ 

-y 3 yU iillC2 0 0^M^hyrvyS:SD^-C 
ttf * < #3BfcKfHwT . 3 9 0 n m*>iRtt£«B&t S 
i k i DiSttfc LTflKT* § . 
[0054] III. ^#«i|M*Stt^ilfg 

aaciM ?o7 4 y y<7)jtjdi»*amit5lvgtt^5il2«o* 
a<ow skews. 

[0055] w% t>mm mmmsm < c d 3 4 

+ CD38-«) 7>f?o*>r*-7V-M:7 

LXit. WmX'\i. 1 5%FCS-RPMI 164 
Ofc. -9">f h#4yT'J>l>SCFi3 < i:tfI L3Sr»t 
fc«tt ( SC F/ I L 3#it ) SrfflSU -IftfcjtlflL?* 

ar. t w?n7^jyB) ££#ti>-9-y7vi^ 

IlLfciSiftT**. WJUKTtt. BW^JKU^Tf-H* 
*lTt*-hlE^7 , /K0ftb l )t:. 2%FCS-RPM 
I 1640£SCF/IL 3«fflfeC»ifc«**fflV^ 
£. Ztlt>&$)3 7*CT*1 0~2 0HraW§*LJt 
ft. ±«iSt£hy^7/l— £T«£U t£!*Efc*f 

f - vommmMmmftmmzx'Z h . 
[0056] M<Ditmx'ii. o iz&smmmmm 



tbXli. miSXit. 1 5%FCS-RPMI 16 
4 0C. 1M b^-f y-CJ)SSCF. IL6.*UVI 
L3^maUzm (SCF/I L6/IL3«tf!) £ 

#y<.7^K (W*.lf, tMM?n7< UfB. il 
7, F 1 t-3UXry]«, tJil^NS-l^lUijf 1 0 

VTrt'OffcbOfc:, 2%FCS-RPMI l 640£S 
CF/I L6/I L3tgmtjD^.^«6SrfflV^«,. $3 
7XTC2 0~3 5 BH**U:flL h 

[0057] »*o*ft-ctts mm^mmmmm 
mmrxs-Tivyti. mimwMnmmzm-r 

Hmt IX. KUKTtt. 1 5%FCS-RPMI 
1 640t, 1M h^^yC$)^SCF, IL6,fcJ: 
1/ 1 L 3 *8SanLfc««S (SCF/I L6/I L3I§ 

im^'j^r^v (mm. *mwmt ?D7 
•<yyB, ±wmm-?*7x*M9uy i v>b%lx± 

*#t6±IB1f>'7'/Ki0ftb9t:. 2%FCS-IMD 
M (>f^37 ( I s c ove' s ) tfoH H ^ 
;Kv3««S) 5:SCF/I L6/I L3»«St:ftli.fc 
IgtffiSrffl^l.. *«»3 7*CT'l 0— 2 0BISK««ilLfc 
ft. WBfcC D 3 4 ( F I TC ) #- 
S^FAC S c a nt=T««0lZ9ji^$rfi : V%CD 3 
4+fflflaJt$Sr^i6|>„ h y^V7/U-^T'4lffl 
Ba^cSrii^t. 4iMI^(CCD3 4+««Iit**Sllt-C 
S:ai-r^c:i:{c: < J:9. CD3 4IBttilllB8R**«>*. - 
<7)J;atfC, BfiWfy^rf-H<OJMf«lllBflWStt 

[00583 iv. mmmmmm xvtamm 

?o7^ yyj ii/sntfflv^tL, ^707-f y v 
a. b, aixfc<r>m\ ±Mttz-*r4?v7 4V>cr> 

□7 4 y vfcjp^-c. s*#fc4Mo<?5ffie^>as?wfc3 
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C0059] *m<vmsmwmmii&. mmx 
[0060] ^m^msmmmmmu. msnmit 

mmmmtmit ixmnmi-&%&> 

a-yx^-f. hxvatTV >Wt?f listen* 

uss. *»!^3aiuwiifiJ»CT*afWrt. hew. 
[oo6i] xftwnikismMMMmmzm^z t c 

[ 0 0 6 2 ] § fefc. *IKB<^eilltfMffllB«ffifflW±» ft 

J&M83fcJci3Vvt. *%BB<?)itJfll^Wti5K'lti, Re 
mington' s Pharmaceuticals 
ciences, Mack Publishing^ 
(East on. PA ) (ClEttS tlWlX 0 ft&*CO 

xv^T*v<mij®icmx'tk5-ztinz>. mm. * 
mnmmmmmu. mm. mm. m 
a». mzftm. tsxv&Tffitnxo&mnm 
iz£>omztinz>. zti^^o^r^-vi^'p^ 

^.r^m. mizx^xmztim. 
[00633 *%wcommmMmm\£. t h tzm 

jus. mmzfttzmm. tm. *®%b'z%&i 
x. ^mizkixmmz&feistim . w^jsh 

SMtiM^M, 1 H l[e]J5:-5-^ix-C<>J:v^L. 1 B£fc 
[0064] iMrFiS* fcfcwcii. BW«0Ste?tfS* 



At 4 i b (c J: o , nn£X\ mm^mxnmmb £ 

[ 0 0 6 5 ] $ ^C. *«Hfl<OJtJfll»iffll!S«JfflRHi, * 

s>*4TJiii»sw>£& wtu. ejius. *iti 

4. 

[0066] 

[0 06 7] (HSfiWl : t MW#Jlil*>^> Jtlfillfeffl 

mnmm) mmfrMy?*- A^y-tyhizx 
ms-ztitz. t human, mmmib lx^><» >*m 

V^t)C0^j5 0ml ) fr^-f^-^S (77ytA7 

fc) fcT. 4UM«#*NHU Ufc. 

7v*4mmizm&wm. i5%fcs-rpmi 
i64o (m^^Bm±mm.^mmm) izxm 

U ffljfifc:, CD34(FITC),CD38(PE) 
&#Ett*!UI£frV\ FACStar h yr-r y * 
yyyttS) CT, J§JJl»«WaCD34iafiCD3 8KS 
tt (JJlTCD34 + CD38-i:^1-) WSr^BXU 

[0068] (Hife^J2 : b hM«<7))iJfll»«S:ffl 

UchbM»<7)CD3 4+CD3 8-«S:. 96-> 

( 5 o*fflBa/i o o// 1 />7x;i/) . m^fztm 

(i. 1 5%FCS-RPM I 1 64 0C, t'f 
>X'ht SCF (25ng/ml ). IL6 (20ng 
/ml), *>J:tf I L3 (20ng/m 1 ) fciKSnW: 
tWT'^O. §4>^. jtlH»«liMvSttl=o^-CS!l£ 
Li. o b-f&y-y7>U2 0tx 1 /^x/^^SDLJt. 
[ 0 0 6 9 ] 3 1XVX 13-3 2 BH«*««Lfca» 
4iffl«Sr h vny~7)i-m ( h 'jyN-y^-JiAH* 

[0070] CD34+«IStfJcfcl>'CD34+CD3 

f*C0«S:CD34 (FITC)fiift (U/f'/^t 
I?) tiiVCD3S (PE) fit* (^f A7f7^tl) 
(MUSI 0«fflC»LT8i*5 0ng) TSftfeLfe. % 
feS*Ufc»B*. PBS (-) (FCS 1%, T^' 
-ft^h'J^AO. 0 l%££tr) -C2Bjfe9L^ft. 3 
^CTDt^A (x^T^K'J vf-^-r^OK** 
ttS^) ^ftHiHSl 0^g/m 1 (c^4i^tcJni.Tffl 
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Btt**feU:. SftfeSfUfeiBIB*. FACScan 

{K?Y>T4 v*yv>nm t%mix. cd34 
+mmimi5i: vc d 3 4 + c d 3 8 -mmtmzx 
aimmtozznitmzmt&zbizj:*). cd3 4 

+ Wmt&iVC D 3 4 C D 3 8 -«fi»**ajLfc. 
[0071] (USSffB : v**1HlttlMB8*fe 
f ^«±«<0P8) v>X"tfiBaiBa ( N s - 1 ) 
£. 1. Oxi0 5 «/mlOilJK^I» £ J:'3^. 1 
5%FCS-RPMI 1 640igifil 5m HC»S 

0cm)fcAft.. 5%C0 2 4 ydf-jL^-^-Ts 37 
TJTS*fcHtt&Lfc. *S«0. 1.2.3. 4, 5, 

6. 7a£V8Bmzt%m±.mz®w.L. o. 22^ 

[0 0 7 2] (HSS0&I4 : N S - 1 fflMMII^ 
K) NS-l«g§tO. 1. 2. 3. 4. 5. 6. 7 

?tll x 1 0 5 ffl/m 1.4X1 0 6 <I/m 1 . 1 Ox 1 
OWml. 1 7 x 1 0 5 ffl/m 1 . 18X10 6 !/ 
ml. 14xl0 5 ffl/ml. lOxlOWml, 5 
x 1 0 5 ffl/m 1.2X1 0 5 flf/m 1 ?Effl!& 
Wfflt. 0 . 0 5X 1 0 5 ffl/m 1.0. 1X1 0 5 ffl/ 
ml. 0 . 5X1 0 5 ffl/m 1 . 1 X 1 0 5 ffl/m 1 . 4 
X 1 0 5 l/m 1 . 10X1 0 5 ffi/m 1 . 1 3 X 1 O 5 
ffl/m 1 . 17X1 0 5 ffl/m 1 . 20x 1 0 5 ffl/m 1 

IZbtfb fritz. 

[0073] (HSfifi?!l5 : N S - 1 Mffltg£±ift[sM»9 
MfcDftJg) JJEI&ffcW3"CNS- l«^t*LT. & 
»0. 1. 2. 3. 4. 5. 6. 7t>J;y8HBtcll]lR 
LTftfc«*ii«*» ldtW2TflBKLfcbMWfJlUi 

t ^zmsmmmmmm^mm^m^ ^x w 

tt*fifofc. #tg*±«Sr9 6«ua^x/Wc2 0/* 1 
■fO^SDLfc. CD34+«IWi. t§#4. 5. 6. 
7&£V8Bmz®W.l,tz±.mz^X*tlZtl. 3 6 
2ffl. 5 5 OS. 15 3ffl. 1 1 5SfcJ:tf9 3ffl-CJ) 

[0074] (mmme -. n s - 1 «isii±«ojSifii 

-churl*: n s - 1 MMmmvmmmmMfeft 
nmsummz-o^xmiuz. t hM^iflusit^« 
m^rz&mmmmmm^m^m^x . is* 2 5 

BB*>NS-llMBf&*±i»*. 2fg# 
8?. 4fg*!&?. 8mm. 16«F*R, 3 2te#fR. 6 
4fg#S?. 1 2 8f8*«*iJ:tf 2 5 6te*Rl/CaanL 

x^mmmm^ma u». c d 3 4 +MM»i 

«t<WU 2 3 8ffl. 14 41. 7411. 10 4ffl. 4 
5ffl. lffl. Offl. 1 lflttJitf 10fflT*ofc. CD 



3 4 + CD3 8-«£Wim-? f *U 10 7ffl. 3 6 
ffl. 4 4ffl. 3 7ffl. 17ffl. lffl. Offl. 2ffl^J:t>' 

[007 5] (mM7 :NS-im$8)m±M<KkS. 
tm) NS-l*B)ia^l. 0 X 1 OVm 1 <0«Kfc£ 
IXddZ. 15%FCS-RPMI 1640tgifi50 
mlfcSHHU */Pft-77X3 

1 50cm*) £A*lfc. 5%C0 2 -< y^fj.^-^- 
T\ 3 7X:«*ttT*S*SH»& t . mW& 5 H S^ig* 
±«SrHllRL. 0. 2 2um<7)7 jfrf-iffi&Ltzl. 

mmtbtz. , 6 2 0mi oimmzmL 

[0076] (HftM8 : NS— 1 «B*S«±«W)^ 
^ittiSfM!) HitCT 7 -CtUiR Ufc N S - 1 jffljfetglt 
±Jt 1 5m 1 #H#?*1 0,00 0«^ii7 
(y>UV>iHx.>isXW&) Tlml (ewe 
t.MJSephacryl S-200#7-MT 
7HA7r/^y7^'(*f?tti) (itglOm 
m. ft£ 1 9 . 1cm) IZTTyJ Liz. VSHUffftt 

wi. rpmi i64o««i (B*mm) zm» 

[0077] mmmftt* mt«2TflBgLfct m*v 
i(iiiiL^iffl)}a^ffl^^3iiiii^«ii5iH^ai^-C'jiJiii 

&<?MMz ?Stt*nBft . 
[0078] 5HISI3 7^Ct'«#tfel 5%FCS-R 
PMI 1 640«tfL*HaMcLTSephacry 1 
S - 2 0 0 * 5 AT*y;^jS Lfc t> «D£*t!B£ LT . 

n t mssmmmmmmTmm^x'mm iiztf. mx& 

[0079] td±frh. iH L *277#je^il±«H^ 

izmmmwmmm-tfft&thzbtfbb^rz. 

[0080] ( mm 9 : N S - 1 IUB&*±flt <T>Y)V 
bim-ftnW&U P L C Sffil? ) HStW8T#^ 
fc^*jlT«Stt1B**aaBH PLC t^fit L/c 
HPLC*7AtU. YMC-Pack PROTE 

IN-RP (flsS&ttV-fX^j^S. ^$2 50m 
m. ftS4. 6mm) HP LC^BJiS)*!?^ 

BfSLC- 1 OAfcffiofc. ^(iTFA-CH 3 CN 
WjfiTlTofe. t**>^AiKfc«0. 1%TFA( P H 
2. 0) . B$«28 0%CH 3 CN-0. 1 %TF A 

(pH2. 0) Srffl^T. *4ltfD54Ha«Ba«aKSr 
0%. <J:«0 7 0^-C'B?gOiiSS:0%*^7 0%tCtt 
i/5yxyht. <^c7)l 0^T'7 0%A^1 0 0% 
* X'F\mzW$k?y V X-M& Ltz . }§ffiH^^ . 

t hM^jflijiJiiL^aisa^fflv^cjijiii^fflfiatijia^ffi 

^■CfFWfcffofe (01 ) . 11x^X3^^6 0#ft 
je^B^iJj:^6 3^#j£oB^(;vStt* s IZ^^>it^. 
[0081 ] 1 0 : MM§i£%£l>z£ l>NS-l 
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mmm&xvtmmimom) i5%fcs#^ 
iz . msm mat x i n s - 1 l 

fc. NS-l«B*lxlO»/mlO»m 5%F 
CS-RPMI 164 0iM4 0mlT\ ®S14. 

fc. **4BBfcfrUU 5%FCS-RPMI 16 
4 0tgife4 Om 1 (c£®U S4>fclH*»Lfc. &^ 
T. PBS (-) "t'2@ift&U *it£**$:^RPM 
I 1 64 0tftfi4 0m lC^L, fftV^-f-f -yv-iT' 
1BBWB8U!. 8*W« iSStftSrO. 22um<07 4 

/w-trau mmmzmzLx. tammzmwi 

[0082] (ggftfll 1 : NS-lMJffitell»»§6± 

iS^^^aciitffR) nsfeffli ox'igiRLJtNs- 

1 «£tJfiL7f *Sit±fif 2 0 m 1 Sr » #jB4H*4 10,0 

K) xi/i oiizmixftt:wm(m±m2mi «\ 

TSKgel G300 0SW U ^7A(CTT7^ L 
fc. ¥«HUf*»lCtt* 0 . 3 M;&g££t? 5 OmM'J 

[0083] (HSSW12 : NS-lMBIUtitiHU: 

j»«o^^6iiB^^)jS£fflH p lcizx &mm mwrn 1 
i xif feii/sy^^a-c^sttii^ Hmi £ mm H P 

LCCWLfc. j£ffiHPLC#7Afc IX. YMC-P 
ack PROTEIN-RP (ftitMV'fXAx^ 
SSL I$250mm, fig4 . 6mm) SrfflV\ HPL 

cmwimmmmmLc- 1 oA^ot. j§tmT 

FA-CH 3 CNcT)^T-fifo^. 1"ifir45t>A»fc:ttO. 
1 %T F A ( P H2. 0) , B»tHi80%CH 8 CN 
-0. 1%TFA(pH2. 0) SrfflV^f. MtiWl 5 
Mi.*m>m.t:0%. <JW7 0#ia-eB»W)»K£ 

7 o%frt> i oo%txmmzjgM^y^yhX'mtii 

Lfc (02) . 

[ 0 0 8 4 ] C H $ C N»fc&»4 7 %ttifi<7>b*-? ( U 
r>^3>B#(a*<7 1^ 7 2«\ fcit>'7 4^^tf 
3o) £®JRLT. SKISIl:^7AT'U^DVh/77 

[0085] (HifelW 1 3 : fHiW-vr/KOT 5 7 

rsyKE?iJiii2) ±E*>*itwi 2"c*$wcymc- 

Pack PROTE I N-RPcO'J ?D?h/77 -f 
-T-ffl^LT#^n^3o<7)-9-y77PS:. rnf'fVx 
— (App 1 i e d Biosystems 
Procise Sequencer :Mode I 



492) £77*54 LT. 4HfrLfc. 

[0086] 'jf^a yntitia 5 7 1 #<a-9-y7VHiv 

7 2 J ri<r)+t>?M&, ?D7 A V VA(c-ft 

■Lfc. 'jT>-x3yi^^7 4^o-9-yr;Hi, xk? 

y#»T# %^®mt gJbtlti. 

[0087] &wc\ iMionmmi 2icfcwa#<oft 

B#!a#7 ltfo-tf-yTVWi. v^xim ?o7 -f y yB 
t>, 7Wt^n7< UyAfc-RU:. yf-y^a 

x h ~?v J rtmx'$ Kfritztf. %<rm<r> v y 7i/W 

$ yjfdS^Tf- h* 1 5ju 1 ( 1 OOpmo 1 ) £7$ 

ioo88}mm#7-zMmizmLL. ®m&. 2 
ou\<?>6 wm&mu. Mmiwr. 1 3 5'c-c3bs 

k»ku fH50u 1 Sr. ftftk ix, «»rs/»» 
tamz-yt h y y?gfe. sgtu a±7 s / r^wh-l 

-8 5 0 0S-t*##ft.fc. V7X-*M ?D7^ y^ACO 

titttb. 7$yKE?'J±Ji'7 , 77>^^o7-f yyA 

tmkxhht^thtvtz. 

[0089] mzTis^co^mtiu 1 £mal 

DI-TOF-MST*WUfc. IS^ 1 J" 1 fcl*ltlt L 
T^7X^yXP (^M1 3 4 8. 6) Srj^nU 1*" 
yr^X5 4 HfcraSJa Lit. KHft. 1 ;u 1 <V? b y -y 
(7^7r-x77- 1 -b h'odf ^i^-^S -x^7 
^ >y H lOmg/ml) £ j&hl LT , feiT^frT-Sl 
MSffl^fe#«i. M^WSBkLT. KOM 
PACT MALDI I (Ait^^HJf/KRATO 
S) . U-t*-3KS^tr3 3 7nm (fflRU— *C 
ISiMi75/»fflJ&6»^iHICLfc^7-f-FO 
^4 (Steffi) ( 2 , 0 0 5 ) b . ^^^JtVXX^ 
7Y)VcrW%)&(2, 048) fcO&#4 3?&*<lfc 
*»4>, 7S y?l«7D v ^»i^**«4 3 
7*f-^*"C**i:««S*Ufe. OTi^>75y*«<0 
A*y v#7-t*/i^$ixfc7»>*iM 707 -r y yA 
£, wzmmsLW ?n7*v yAtwt. 

[00903 (gltffl 1 4 : ftil^^r^MttfUMfflB 

mmrmvm > ^^jtjm^we*) i»cd34+cd 

■9-y7;K0iStt£il^*-fc. -T^*.. YMC-Pack 

PROTE I N-RPT'y ?n7h/77 -f— 
IIHL/S. V7X^ ?D7 ^ 'J yB, ^"7X^fii|iM-9- 

On7-( yyAfcit/v^x-f-f ?n7< yyAwvS 
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Vftm**:. tfflbVXii. 2%FCS-RPMI 1 

fc-ftl.-'M bJMVfcl/C. G-CSF. GM-CS 
F„ L I Ffcitfl L7£fflHfc. 
[0091] 9 6 ft>7X/l*> 5 ^X/l/CiS* 

UaMflSfcS^LT, FACScanttWflfc. * 
JWriH^-OllMMUOJMBIBlSrfflv^ffo 

'J y B JSWtt^T . 2 0 n g/m 1 |c$r4 i o 
fcLfc. v7XHf^f ?07^ yvBcOMi, IBIfctt 
fcfeZilbfriteff. ^2 0-1 0 0 n g/m 1 gJgcT) 

[0 0 9 2]JS*Ji. 7Wf>f?D7^JVB, V7 

[00 93] (XMM1 5 : tMM ?D7^ 'J^BS 

S) bhcDNAy^^'J- (bMML r?X5H 

4 7V7 4V>cDNA<7)5' tM htftMUtXN d e 
I (tfH^ttl) fc. *LT3' iMbaWMWi 
§|Ec oR I(c&&J:d (=KM- Lfc£j£7-5 >f Srffl 
WC. ffl^JiOPCRSrfTVV tW?o7<'jyc 
DNA (Nde I -E c o R I ffifr) fcftWU;. 
PCRCfflv^«77^?-B 1 - 1 OlgfB* EM 
#*5"C*Sfl4. £*7*?4 "7-B 1 - 2«0ffi5dti. 

[0094] PCR(i, Ztlt>754~?-£1 OuMft 
5M\-f^ma. dNTP&#Bj(2. 5mM) 10m 
l % t hcDNA7>f 7*7'J- (tMUS) 100#O 

x?x?y? (sjesfi^^its) o. 5u 
i . x^x^>y^ i o^mm^yyr-ioM 1 . 

*59. 5ju 1 . *tH OOju \<7)3kX\ $*?;M-4 
Jl-ZffitolX. 9 5*CC3 O&H ; 5 5*C-C3 O^fS : 
£J:tf 7 2*CC3 OIWBWM 7/W£3 OlM 7/M=ro 

L/C, DNAjffiR^igjRLfc. DPlRUfcDNAjSa*, 

fMRBXE c o R I J: tfMIBIIRN d e I ( SSJtflc 
*Att«) TWiUrflL 0. 7%7#n-X^«« 
&»CJ:9DNA£3JDtfJU WRLfc. 

[0095] *-»iP ET$«!i»<0p 

ET1 1 b Uh 7? >-*- >"&!!) fcJBVxfe. 2ju 1 

(2jitg) %ET1 1 blr$"JRl^EcoRIt5j:t>' 
»P»N del?, 3 7*C(C"C 1 ettflWIU:. » 

mwmtfzpET i ib£i?tr?yy°)uz^ o. 9%r 

[0096] ^cOfJRB^SE c o R I £ JitfflffiRBPXN 



de I-CflJKLfcHiiSWtpETl 1 bfc. ±IBc7)P 
CR-CfBRLfct 4 'J yc DNA (Nde 

I-EcoRIifr) *Jj:tfT4 DNA 1/ XT— t* (S 
fflitflsStettSI) itUl. 1 61CICT 1 6B«aWBlU 
y 4 ->fz. 54V-Sf*>UiH&t 
v?iV2m ifc*B«ay^yHr;PBL2 l (de 

3) (Xh^^-^ttg!) 30ju 1 Srjn*.. 

3 oaiBftMU 4 2TTC6 OfHUGlLfctt. 

{c*7k±(=5^SJ!cat^. iiifcsoc«* ( h'JT 

hy20g. ^-XhX^Xb57h5g, NaCl 
0. 585g.KCl 0. 186g,MgCl 2 1 
OmM. MgSO, 1 OmMtc:*SrJ[Ii.T?§ML-^lf- 
lLfcU dWc2M^a-XSrl0m laambfc) 
9 0 0// 1 Srfln*.. 3 7"C, li^WiL^. 7 
yfy'jyfh'JW imMMLim&l&QM) io 

Oj^g/m lSr^LBT^'-r^-htT-V-T-f V 
^Lfc. iKWC* 3 7*CCT16^Ha^f«t, rmx- 

hyy^yt-^yh (M^^-peti i 
Hul-l Os^tl ) £JR#Lfc. 
[0 09 7] (ISt0il6 : 7W>f^07-f'jyB 

fHK) VWcDNA^/^'J- (V»7X». 7'7 

V7X^>f ^O7^UycDNA<05' ^ htfWSB 
«NdeI (SSjttt^tti?) fc. -etT3' *M h 
* { $IJI1^E c o R I iZtch i 0 lzmLfcGJ&.774 
v-S-ffl^r^iOPCR&tr^vv -7>7X^^O 
74'j>cDNA(NdeI -E c o R I Btfr) iim 

0smt. wm^sxmti*. 

[0098] PCRIi. Ztlt,77j~?-il OmM# 
5m dNTPjg^-tl(2. 5mM) 10m 

U 7WcDNA5^f 7*5 U- (V^KiK) 100 
X?7.?.y? (*tffijt»^^tt») 0. 5 
/z 1 . X^X^-y^ 1 0<&a^N*«y7T-l Om 1 , 
»7j<5 9. 9;uK£fH00;ul S *9A^t 

4 ) VZmtoLX3 0*r4 9 iVZ'ttitz. PCRO&7 
tt, S^5;w^;uSrI5"4>^va^"-:LT. DNA^IfS 

tii, x^/-;P«'cJ:l>S'S5r'rf : 5rV\ *JRIP«Ec 
oRItJi^JPS^gNde ITWILfcfl. 0. 7% 

r^o-x^ntkw-ctyDNA^oaiL. fin 

[0099] Tcfilffl^JS^^ *-ttp ETJBa*tf>P 
ETl lb (xh^^^'-yttlM) Srfflv^. ±i£*«S6 
01 1 5t1#^. MIUBXE c o R I HtVmWB&N d 
e I X'WSi ItlftmtlfZpET 1 1 btC. ±I2<0PC 
RT'fl^L^V^X-t-f ?07^ y^cDNA (Nde 
I-EcoRI|ff>t) fcJ:^T4 DNAU^'-b'SrjD 
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1 6-circi enaaraau yjy-isvyzm 

3yff>'WBL2 1 (DE3) 3 Ojtz 1 £fln;t. 
**±£3 OtflSjJScMU 4 2°CX'6 0&WIL*: 

moou\*tot. 3 7-c, l^fSHga^nL^ 

0 Om g/m 1 ££tfLB7#-7V- btTl'-T-r 

h5y*7*-vyh diSK^-pETl 
1 MC P B 1 . 1 !> ) fcUHtbfc. 

[0 1 003 <*MW17:*»M-C<9tMM?n7 
* yyB*)fl*) JJBBiWl 5-Ctt6*ifc. 
?-pETl lHu l-l££3H-.&h5y*7*--? 
yh£. 1 OOus/m 1 OTybTxy y££tfL Big 
JftlOOmltcaaU, 3 7X:Tri/XrA^-+-Lfc. 
SB. £tf>Mfle£tf»10m 1£. 5 0 0ml<0LBig 

( i oojug/m lnTytisvyZists) iz&m 

L. £IM 3 7XTCi3»Ufc. 6 0 0 nmOiSft 
JjfeWBO. 7fc3:ofci:&fc. IPTG 0. 4mM£ 
SSJllDU 3 7°CCT§^c2B$igtg*L*:ft. «£3 

[0101] lg*?S2 U yXA'777- (ffifiS : 
20mMTris-HCI ( P H8. 0), IraM E 
DTA2-M-y7.£*. lmMi/'f-^U^ I — /k 1 m 
M7x-;Mf;l/^7*-yl'7W7'f K. lug/ 
mirrnf-y, l^g/m 1 D-f^7*f->\ fcitX 
l^g/mKr^fV) 6 0mlT«Uw CO 

USP-6 0 0T\ %fa-f-(-t^/l'60, T»7 

hT-y h7tcT. i^ra$ri 50ffv\ wmimi 
tz. wmmmz. 12. ooorpmtiom 4 
-cx-mmmt. ±.m*wz. zco±miz4 o%ma# 
wastry*-* j>*&tnit:. 4°cx'immmM.itz 

ft. 12, OOOrpmtl 0#IB!*MH!U ±itfc 
±fc£Tr i s-HC 1 ( P H8. 0)t'4 5 CT' 
SWfUfc. i«aWflW)»«tTSK-ge 1 DEA 
E-5PWfcftU 20mMTr i s-HC 1 (pH 
8. 0 ) T'NaC l«S$rO*^lmM(ctiin$-ti-|>^ 
7^xyhTiS£iJU:. 

[0 102] *M 7o7>r 'jyBOM^5r«rt. PBS 

(-) *jniT. m\-*>mm. (m^&i o. oo 

0)tHLfc. :<«BB«mK-gel G30 
OOSW u (cetL, PBS (-) A' 7 7r-tfll:fT 
o>t, 1M ?n7 -f yyBc7)H#£SETSK-g e 1 
G3 00 0SW xl CJ:OIIHLfc. fl^futth^ 

[0103] (H»l 1 8 : *mm?<7)-7*W( 9 n 
7 4 y yBWfl^) JJESatMl 6T1#<o*tfl. 



;^-pET1 1MCPB1. 12r^-r^h7>'X7 

?-vyhj, i oo/zg/m lcorytrx'J^Sr^tf 

LBJgifil 00m lfcHMfU 3 7'CC7-U#;H-Y- 
Lfc. SB. 1 Om 1 5 0 0ml<9 

LBtgifi ( 1 OOus/m 1 OTyt^y y£-£t?) IZ 
*MU ^■tt4L^-S:3 7 , Cfig*Uc. 6.0 0nmO 
©3fcJ£#ftO. 7tl^-5^fc^{C, IPTG 0. 4m 
M £ j$S&D t . 3 7 XXT S 6 (C 2 BflSWflt Lfctt. » 

[0 1 04] igff&2L#£y^XA'.y7r-60ml 

x-mmi. zwmmmiz 1 amov-*-^ 3 y £ 1 5 
taffv\ MMimtttz. msmimz. 12, 000 

rpmtiom 4-CTSS<MHIIU ±jft£#£. * 
tf>Jtitfc4 O^fiS^coKKTy^-^ASrgsjDLTt. 
4*Ct'HSfSJR{lft. 12, OOOrpmtlO^ 

±»fc»fc. ±m*Tr i s-HC 1 ( P H 
8. 0) liZA'CX'WftLtz. c\<7)W6tt%mm: r TSK 
-gel DEAE-5PWCiL< 20mMTris 
-HC 1 (pH8. 0 ) "C'NaC 1 WKZOfrh 1 mM 

[0 105] 1M ?n7 'J yBOiftfr£ft#>. PBS 
< - ) £ JDS/C . RBfl-^jfigB ( flWH 1 * 10,00 
0) tUBLfc. i^a«KKS:TSK-ge 1 G30 

0 0SW xl fc«U PBS (-)A 7 7r-T«fr 

t^U7< y yBc7)H^SrSSTSK-ge 1 
G3 00 0SW xt fcJ:DflWHU:. H&ft.fc'?*;** 

^?o7^jyB&. *mm.-?*x+ri'7u7<vy 

[0106] (USSW 1 9 : ^7fy>7n 'J jM 7* 
fclM ?07 4 'J yB^'IEL.^^ffljtSr5XfLTV^* i 

[0107] ^-N— t^^-yP-A 1 a-Al a- 
Pro-Phe-p--bo7- l J^M50/i 
M, HepesA ? 77- (pH8. 0) Sr4 0mM. 
Tr i ton-X100£0. 0 1 5% (w/v ) btc 
ZXolZtol <£tt5 0 0/x 1 ) . »>W?07< 
yy?:5 0nM. SjulJRSnL. lOttM^A^- 
J/ 3 yLJt. C^2 0 0AtM^ : £hyr^ySr5 0*< 

1 MltzmtztfhlZftfflmnzX . 390n m<0©lR 

[0108] isSJii&K^-f 9 o 7 y y a 

?n7-( VyBlzJ V*y- tf?SttliSft 

[0 109] (HS6I2I2 0 : 7<li»at ?D7< 
y > Bc7)j£jI[L^«ii5tfStt05ilZ) h hMUFJb^^H 
ML7titJlll^« (CD34+CD38-») £96 
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( 5 o mm/ 1 o o n i /vxfr) . jiJamesa^tiM 

C«HW:«ttfcl:> ttBKTtt, 15%FCS-RPM 
I 1 64 Ot. 1M h*-fyT*6SCF (25ng 
/ml ) fcitfl L3 (20ng/ml ) fcattOLfc* 
jfi (SCF/I L3*«L) fcJBSU £ftfc§4>fc:*» 
B£b h*M ?U7 1 »yBZ1tGi-&Vy7'fr (1M 
?D7 -f >jyB£\ 2%FCS-RPM I 164 0fc 
200ng/mlTifSf$tffct>tf>) £2 0,u 1/»7X 

i J>^-t ; &i-s±ie-9-y7 , /P£7)^ot. 2%FCS- 

RPMI 1640£20ju l /«7X/PT'SC F/ 1 L3 

[ 0 1 1 0 ] 3 7 °CT' 1 4 BNMftLfett. 5 ^x;PSr 
lot:***, ^co+t^*ni»^ffl)}a^Srh , ;^'>'7' 
/U-Jfe-CMfetfc. SCF+IL3 + tht^?a7^ 

U y B Tli. l ^xtvMtz 9i, 600 

U SCF+ I L3+2%FCS-RPMI 1 64 0<r> 

UVii. 4 0tC*-jfc (H4) . tW?07^J 

[oi in mmm2i \*mmt mm?o?< 

12 ) t MtffAft* &8K Uz&mMM ( C D 3 4 + C 

D38-fflflg) £ 9 e^x-numyu-b^e^x^ 

iZTU-TJyfUz (20 0«/l 00m 1/^x 
)V) . itil^W^ttM^fflL/iigiftJi. fsSHET' 
(i. 1 5%FCS-RPM I 1 640(C. *M Yfi-i 
VX'bhSCF ( 25ng/m 1 ) . IL6(20ng 
/ml), fcitfl L3 (20ng/m 1 ) fcjRJnLfc 



(SCF/I L 6/1 L3) fcJffiBU dftKHSfc 

SEQUENCE LISTING 

<;110>; KANEKA Corporation 

<;120>; Proliferation Agents for Hematopoietic Stem Cells 

Containing Cyclophilin 
<;130>; J199247690 
<;140>; 
<;141>; 
<;160>; 10 

<;170>; Patentln Ver. 2.0 

<;210>; 1 

<;211>; 183 

<;212>; PRT 

<;213>; Homo sapiens 



^-rhyyriv {ymwiSLt w?o7^ i/yB (m 

m.tKb-l?. tW;D7^ 'JyB«)N*t«CMe 
t BKtf 1 Oft&nSflfc t>0 ) £ 2 0 0 n g /m 1 J: 
tf4 0 n g/m 1 X\ iJJMEE^XlM 7*7 4 Vy 
B£200ng/ml:fcJ:tf4 0ng/mlT\ ttdt 

ftmv-kmmmt y*m?u7 4 o yA 

■?yj\J &#M) £ 2 0 0 n g/m 1 i> it/ 4 0 n g/ 
m 1 £2%FCS- I MDM£»JH5*fcfctf>) £20 
^ l/^x^TSainL^IfiT-fto^. HSIKIi. 
?o7 * 'J y**^rt6JJE-9->7-^)ftb>)t. 2% 
FCS- I MDM£2 0/z l/->x;K'SCF/IL6 
/I L3«*ft£ln;ifci8it*fflv*fc. 
[0112] 3 7'CT- 1 3 BlWtftUtffc, 6 7x;W£ 
1 ofc***. «CC D 3 4 ( F I TC ) fitting* 

ffl^C D 3 4 +«llfitft*£*tf>fc. -7j. h Wsffr 

-mKzmm&w&L. msmszwimzmix 

V7 4V ywyrMzh. c d 3 4 + 
Wtohixtz (05) . 
[0113] 

[HHMjm] *5MBfe:J: 0 . 1M ?D7 -f 'j y*^ 

?mm®<n&m&zm-ife®mt ixmmzti 

[0 114] 



<;400>; 1 

Asp Glu Lys Lys Lys Gly Pro Lys Val Thr Val Lys Val Tyr Phe Asp 

1 5 10 15 

Leu Arg He Gly Asp Glu Asp Val Gly Arg Val lie Phe Gly Leu Phe 
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20 25 30 

Gly Lys Thr Val Pro Lys Thr Val Asp Asn Phe Val Ala Leu Ala Thr 

35 40 45 

Gly Glu Lys Gly Phe Gly Tyr Lys Asn Ser Lys Phe His Arg Val He 

50 55 60 

Lys Asp Phe Met He Gin Gly Gly Asp Phe Thr Arg Gly Asp Gly Thr 
65 70 75 80 

Gly Gly Lys Ser He Tyr Gly Glu Arg Phe Pro Asp Glu Asn Phe Lys 

85 90 95 

Leu Lys His Tyr Gly Pro Gly Trp Val Ser Met Ala Asn Ala Gly Lys 

100 105 110 

Asp Thr Asn Gly Ser Gin Phe Phe lie Thr Thr Val Lys Thr Ala Trp 

115 120 125 

Leu Asp Gly Lys His Val Val Phe Gly Lys Val Leu Glu Gly Met Glu 

130 135 140 

Val Val Arg Lys Val Glu Ser Thr Lys Thr Asp Ser Arg Asp Lys Pro 
145 150 155 160 

Leu Lys Asp Val He He Ala Asp Cys Gly Lys lie Glu Val Glu Lys 

165 170 175 

Pro Phe Ala He Ala Lys Glu 
180 

<;210>; 2 
<;211>; 183 
<;212>; PRT 
<;213>; Mus sp. 
<;400>; 2 

Asn Asp Lys Lys Lys Gly Pro Lys Val Thr Val Lys Val Tyr Phe Asp 

15 10 15 

Leu Gin He Gly Asp Glu Ser Val Gly Arg Val Val Phe Gly Leu Phe 

20 25 30 

Gly Lys Thr Val Pro Lys Thr Val Asp Asn Phe Val Ala Leu Ala Thr 

35 40 45 

Gly Glu Lys Gly Phe Gly Tyr Lys Asn Ser Lys Phe His Arg Val He 

50 55 60 

Lys Asp Phe Met He Gin Gly Gly Asp Phe Thr Arg Gly Asp Gly Thr 
65 70 75 80 



Gly Gly Lys Ser lie Tyr Gly Glu Arg Phe Pro Asp Glu Asn Phe Lys 

85 90 r 95 

Leu Lys His Tyr Gly Pro Gly Trp Val Ser Met Ala Asn Ala Gly Lys 

100 105 110 

Asp Thr Asn Gly Ser Gin Phe Phe He Thr Thr Val Lys Thr Ser Trp 

115 120 125 

Leu Asp Gly Lys His Val Val Phe Gly Lys Val Leu Glu Gly Met Asp 

130 135 140 

Val Val Arg Lys Val Glu Ser Thr Lys Thr Asp Ser Arg Asp Lys Pro 
145 150 155 160 

Leu Lys Asp Val He He Val Asp Ser Gly Lys lie Glu Val Glu Lys 

165 170 175 

Pro Phe Ala lie Ala Lys Glu 
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180 

<;210>; 3 
<;211>; 164 
<;212>; PRT 
<;213>; Homo sapiens 
<;400>; 3 

Val Asn Pro Thr Val Phe Phe Asp He Ala Val Asp Gly Glu Pro Leu 

15 10 15 

Gly Arg Val Ser Phe Glu Leu Phe Ala Asp Lys Val Pro Lys Thr Ala 

20 25 30 

Glu Asn Phe Arg Ala Leu Ser Thr Gly Glu Lys Gly Phe Gly Tyr Lys 

35 40 45 

Gly Ser Cys Phe His Arg He He Pro Gly Phe Met Cys Gin Gly Gly 

50 55 60 

Asp Phe Thr Arg His Asn Gly Thr Gly Gly Lys Ser He Tyr Gly Glu 
65 70 75 80 

Lys Phe Glu Asp Glu Asn Phe He Leu Lys His Thr Gly Pro Gly He 

85 90 95 

Leu Ser Met Ala Asn Ala Gly Pro Asn Thr Asn Gly Ser Gin Phe Phe 

100 105 110 

lie Cys Thr Ala Lys Thr Glu Trp Leu Asp Gly Lys His Val Val Phe 

115 120 125 

Gly Lys Val Lys Glu Gly Met Asn He Val Glu Ala Met Glu Arg Phe 

130 135 140 

Gly Ser Arg Asn Gly Lys Thr Ser Lys Lys He Thr He Ala Asp Cys 
145 150 155 160 

Gly Gin Leu Glu 
<;210>; 4 
<;211>; 163 
<;212>; PRT 
<;213>; Mus sp. 
<;400>; 4 

Val Asn Pro Thr Val Phe Phe Asp He Thr Ala Asp Asp Glu Pro Leu 

15 10 15 

Gly Arg Val Ser Phe Glu Leu Phe Ala Asp Lys Val Pro Lys Thr Ala 

20 25 30 

Glu Asn Phe Arg Ala Leu Ser Thr Gly Glu Lys Gly Phe Gly Tyr Lys 

35 40 45 

Gly Ser Ser Phe His Arg He He Pro Gly Phe Met Cys Gin Gly Gly 

50 55 60 

Asp Phe Thr Arg His Asn Gly Thr Gly Gly Arg Ser He Tyr Gly Glu 
65 70 75 80 

Lys Phe Glu Asp Glu Asn Phe He Leu Lys His Thr Gly Pro Gly He 
85 90 95 

Leu Ser Met Ala Asn Ala Gly Pro Asn Thr Asn Gly Ser Gin Phe Phe 

100 105 110 

He Cys Thr Ala Lys Thr Glu Trp Leu Asp Gly Lys His Val Val Phe 
115 120 125 
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Gly Lys Val Lys Glu Gly Met Asn He Val Glu Ala Met Glu Arg Phe 

130 135 140 

Gly Ser Arg Asn Gly Lys Thr Ser Lys Lys He Thr He Ser Asp Cys 
145 150 155 160 

Gly Gin Leu 
<;210>; 5 
<;211>; 35 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

sequence 
<;400>; 5 

gacatatgat ggatgagaag aagaaggggc ccaaa 35 
<;210>; 6 
<;211>; 33 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

sequence 
<;400>; 6 

ctgaattctc tactccttgg cgatggcaaa ggg 33 
<;210>; 7 
<;211>; 35 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

sequence 
<;400>; 7 

gacatatgat gaacgataag aagaagggac ctaaa 35 
<;210>; 8 
<;211>; 33 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: primer 

sequence 
<;400>; 8 

ctgaattctc tactccttgg caatggcgaa ggg 33 

<;210>; 9 

<;211>; 185 

<;212>; PRT 

<;213>; Homo sapiens 

<;400>; 9 

Gly Phe Arg Lys Arg Gly Pro Ser Val Thr Ala Lys Val Phe Phe Asp 

15 10 15 

Val Arg He Gly Asp Lys Asp Val Gly Arg He Val He Gly Leu Phe 
20 25 30 
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Gly Lys Val Val Pro Lys Thr Val Glu Asn Phe Val Ala Leu Ala Thr 

35 40 45 

Gly Glu Lys Gly Tyr Gly Tyr Lys Gly Ser Lys Phe His Arg Val He 

50 55 60 

Lys Asp Phe Met He Gin Gly Gly Asp He Thr Thr Gly Asp Gly Thr 
65 70 75 80 

Gly Gly Val Ser He Tyr Gly Glu Thr Phe Pro Asp Glu Asn Phe Lys 

85 90 95 

Leu Lys His Tyr Gly He Gly Trp Val Ser Met Ala Asn Ala Gly Pro 

100 105 110 

Asp Thr Asn Gly Ser Gin Phe Phe lie Thr Leu Thr Lys Pro Thr Trp 

115 120 125 

Leu Asp Gly Lys His Val Val Phe Gly Lys Val lie Asp Gly Met Thr 

130 135 140 

Val Val His Ser He Glu Leu Gin Ala Thr Asp Gly His Asp Arg Pro 
145 150 155 160 

Leu Thr Asn Cys Ser He He Asn Ser Gly Lys He Asp Val Lys Thr 

165 170 175 

Pro Phe Val Val Glu He Ala Asp Trp 
180 185 

<;210>; 10 
<;211>; 185 
<;212>; PRT 
<;213>; Mus sp. 
<;400>; 10 

Gly Val Arg Lys Arg Gly Pro Ser Val Thr Asp Lys Val Phe Phe Asp 
15 10 15 



Val Arg lie Gly Asp Lys Asp Val Gly Arg He Val He Gly Leu Phe 

20 25 30 

Gly Asn Val Val Pro Lys Thr Val Glu Asn Phe Val Ala Leu Ala Thr 

35 40 45 

Gly Glu Lys Gly Tyr Gly Tyr Lys Gly Ser lie Phe His Arg Val He 

50 55 60 

Lys Asp Phe Met He Gin Gly Gly Asp Phe Thr Ala Arg Asp Gly Thr 
65 70 75 80 

Gly Gly Met Ser He Tyr Gly Glu Thr Phe Pro Asp Glu Asn Phe Lys 

85 90 95 

Leu Lys His Tyr Gly lie Gly Trp Val Ser Met Ala Asn Ala Gly Pro 

100 105 110 

Asp Thr Asn Gly Ser Gin Phe Phe He Thr Leu Thr Lys Pro Thr Trp 

115 120 125 

Leu Asp Gly Lys His Val Val Phe Gly Lys Val Leu Asp Gly Met Thr 

130 135 140 

Val Val His Ser He Glu Leu Gin Ala Thr Asp Gly His Asp Arg Pro 
145 150 155 160 

Leu Thr Asp Cys Thr He Val Asn Ser Gly Lys He Asp Val Lys Thr 

165 170 175 

Pro Phe Val Val Glu Val Pro Asp Trp 
180 185 
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7 * >j yAcoh Ym^mmmmm'& < c d 3 a 



[0i ] 



[02] 



(a) 



isoo 

1000 

i ■ 

no 



300 
0 



■C9M> ulliOUS) 

nCDMtcnt-otii (Dint) 




J, — -»<>»I«BB»-«»D7< 'J >A 




P ROTE IN-RP©'Jf->i'a>B(BI <#) 



[04] 



PROTEtN-RPmiJ^VVBV^m U» 




CS-RPUMMO 



(*19))01-163798(P2001-16!48 



[03] 




(51) Int. CI. 7 
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CI 2P 
GO 1 N 



14/52 
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21/02 
33/15 
33/50 
33/68 
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F I 
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GO 1 N 



A6 1 K 
CI 2N 



21/02 
33/15 
33/50 
33/68 
37/02 
15/00 



T-73-K (##) 
C 4H045 
Z 
T 



ZNAA 



F^-A(##) 2G045 AA25 AA34 BB20 CB01 CB17 
CB26 DA36 DA77 

4B024 AA01 BA21 CA04 DA03 DA06 
EA04 GA11 HA01 

4B064 AG02 CA02 CA10 CA19 CC24 
CE07 CE10 DA01 

4C084 AA02 AA06 AA17 BA01 BA08 
BA22 BA23 CA18 CA23 CA27 
CA56 NA05 NA14 ZA511 
ZA512 ZB011 ZB012 ZB221 
ZB222 

4C087 AA01 AA02 BB44 BB64 CA16 
CA44 NA05 NA14 ZA51 ZB22 

4H045 AA10 AA20 BA10 CA42 DA01 
EA24 FA72 FA74 GA10 GA25 
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Abstract 



PROBLEM TO BE SOLVED: To obtain both a hematopoietic stem cell growth method capable of 
proliferating human hematopoieric stem cell and hematopoietic precursor cell outside of the body more 
efficiently than a conventional method and a hematopoietic stem cell growth agent usable as a therapeutic 
agent for various kinds of hematopoietic organ diseases and hematopoietic insufficiency in radiotherapy and 
chemotherapy of cancer, usable for mass production of hematocytes and improvement in introduction 
efficiency of gene to hematopoietic stem cell in gene therapy and usable as a diagnostic and an examination 
medicine. 

SOLUTION: This hematopoietic stem cell growth agent contains cyclophilin. The cyclophilin is a polypeptide 
containing any of amino acid sequence of sequence number 1 , 2, 3 or 4 in the corresponding specification 
or a polypeptide containing an amino acid sequence in which one or several amino acids are substituted, 
deleted or added for/from/to any of the amino acid sequence of the sequence number 1, 2, 3 or 4 and 
having hematipoietic stem cell growth activity or their modified substances. 
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